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Abstract 



PURPOSE:The titled composition with excellent coating property, luster, etc., obtd. by mixing a binder 
component consisting of a specified silicone-modified polyester, an aminoaldehyde resin and/or blocked 
isocyanate, with a pigment. 

CONSTITUTIONS binder component consisting of (A) 60-90pts.wt. silicone- modified polyester obtd. by 
the modification of 75-97pts.wt. oil-free saturated polyester resin of hydroxy value 60-200, contg. acid 
components, of which at least 25mol% consists of a saturated alicyclic polybasic acid (e.g., 
hexahydrophthalic acid or hexahydrotrimellitic acid), by use of 25-3pts.wt. reactive organopolysiloxane resin 
of MW about 500-2,000 and (B) 40-10pts.wt. aminoaldehyde resin and/or blocked isocyanate, is mixed with 
(C) 3-100PHR pigment to prepare the purpose paint composition. The paint is suitable for the topcoating of 
an automobile body. 
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Translation of P-5 (Japanese Laid-Open Publication No. 56- 
157461) 

Laid-Open Publication Date: December 4, 1981 
Application Number: 55-59897 
Filing Date: May 8, 1980 
Inventors: Yorio DOI, et al. 
Patentee: KANSAI PAINT CO. LTD. 

SPECIFICATION 

1. Title of the Invention: SILICONE-MODIFIED POLYESTER TOP- 
COAT PAINT COMPOSITION 

2 . Claims 

1. A silicone-modif ied polyester topcoat composi- 
tion, comprising, as its essential components, (A) a sili- 
cone-modif ied polyester, (B) a binder component consisting 
of amino -aldehyde resin and/or block isocyanate, and (C) a 
pigment, wherein: at least 25 mol% of an acid component of 
the polyester of the component (A) is a saturated alicyclic 
polybasic acid; the component (A) is obtained by modifying 
75-97 parts by weight of an oil-free saturated polyester 
resin whose hydroxyl value is 60-200 with 3-25 parts by 
weight of a reactive organopolysiloxane resin whose molecu- 
lar weight is about 500 to about 2,0,00; the content ratio 
between the component (A) and the component (B) is 60-90 
parts by weight of (A) for 10-40 parts by weight of (B); and 
the pigment content is 3-100 PHR. 

2. A composition according to claim 1, wherein the 
acid component of the polyester comprises not only the satu- 
rated alicyclic polybasic acid but also one selected from 
the group consisting of an aromatic polybasic acid and a 
linear-chain saturated dibasic acid represented by the gen- 
eral formula HOOC ( CH 2 ) n COOH (where n is an integer of 1-12). 
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3. A composition according to claim 2, wherein the - 
total amount of the saturated alicyclic polybasic acid and 
the aromatic polybasic acid is 70 mol% or more, and the con- 
tent of the aromatic polybasic acid is 55 mol% or less, 

3. Detailed Description of the Invention 

The present invention relates to a topcoat paint 
composition for use in spray coating, comprising silicone- 
modified polyester/amino-aldehyde resin and/or block isocya- 
nate . 

Amino-alkyd resin paints, amino-acrylic resin 
paints, acrylic lacquer paints, and the like, are conven- 
tionally known in the art as topcoat paints for automobile 
bodies. The amino-alkyd resin paints are characterized in 
that they are easy to apply and have good finish appearance 
(the gloss of the applied film, the thick touch, etc.), and 
a good weather resistance for high pigment concentration 
ranges (the gloss retention). However, a so-called "dark 
color" coating film, i.e., a coating film in which the pig- 
ment concentration is low and the pigment contains a large 
amount of pigment other than white (hereinafter, referred to 
as a "coloring pigment") has a poor waxing resistance as 
will be discussed below. That is, when waxing on such a 
coating film, the film is likely to get scratched or lose 
its gloss, and the waste cloth used for waxing is likely to 
get colored considerably. While the waxing resistance is 
required in a coating film immediately after application 
thereof and after outdoor exposure thereof, it is difficult 
to obtain a satisfactory waxing resistance with an amino- 
alkyd resin topcoat paint. The amino-acrylic resin topcoat 
paint is quite desirable in its weather resistance for low 
pigment concentration ranges (40-30 PHR or less), but the 
waxing resistance before exposure is not always desirable. 
Especially, it is difficult to satisfy the requirements such 
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as the properties required for a topcoat on an automobile 
body, i.e., non-sand interlayer adhesion (i.e., the adhesion - 
between two coating films when the first coat is applied and 
baked, after which the same paint is again applied and baked 
onto the first coat for touchup), the Erichsen test, the 
shock resistance, and the finish appearance (the gloss of 
the applied film, the thick touch, etc.). The acrylic lac- 
quer paints have a significantly low as -applied solid compo- 
nent concentration, and it is necessary to provide many ap- 
plication steps. 

Oil-free polyester/amino-aldehyde resin paints 
have advantages over the above- described paints such as a 
good weather resistance, good mechanical properties in the 
applied film (the Erichsen test, the shock resistance), a 
good interlayer adhesion, and a high as-applied solid compo- 
nent concentration. However, it has been believed that it 
is difficult to use such paints particularly as a topcoat on 
an automobile body because: it is difficult to apply (e.g., 
repelling is likely to occur); the surface of the applied 
film is "blurred", so to speak, and the gloss is poor; and 
the compatibility with an amino resin is poor. 

It has been proposed (Japanese Patent Application 
No. 54-94269) to use an oil-free polyester resin having a 
special composition to obtain an oil-free polyester/amino- 
aldehyde resin topcoat paint with improvements in terms of 
the gloss, repelling resistance, compatibility with an amino 
resin, and the ease of application (i.e., the application 
property) . 

An object of the present invention is to provide a 
topcoat paint composition which has the advantages of oil- 
free polyesters and in which the application property, the 
gloss of the applied film, the repelling resistance, etc., 
(particularly , the application property) are further im- 
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proved from those of the above-described paint in the prior 
art. 

The object of the present invention is realized by 
a silicone-modif ied polyester topcoat composition, compris- 
ing, as its essential components, (A) a silicone-modif ied 
polyester, (B) a binder component consisting of amino - 
aldehyde resin and/or block isocyanate, and (C) a pigment, 
wherein: at least 25 mol% of an acid component of the poly- 
ester of the component (A) is a saturated alicyclic polyba- 
sic acid; the component (A) is obtained by modifying 75-97 
parts by weight of an oil-free saturated polyester resin 
whose hydroxyl value is 60-200 with 3-25 parts by weight of 
a reactive organopolysiloxane resin whose molecular weight 
is about 500 to about 2,000; the content ratio between the 
component (A) and the component (B) is 60-90 parts by weight 
of (A) for 10-40 parts by weight of (B); and the pigment 
content is 3-100 PHR. 

The excellent application property of the paint 
composition of the present invention has been achieved main- 
ly due to a successful and balanced suppression of the unde- 
sirable phenomena of "running" and "bubbling" which may oc- 
cur in paint application. 

Generally, the term "running" refers to a phenome- 
non where a paint which is applied onto a vertically stand- 
ing painting substrate by, for example, spray application, 
runs down along the substrate due to gravity. A paint ap- 
plied onto a painting substrate is required to stay where it 
is applied without having the running phenomenon. Otherwise, 
the film thickness will be substantially uneven, or a flow 
pattern occurs on the application surface, whereby a desir- 
able application surface cannot be obtained. 
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The occurrence of such a running phenomenon rap- 
idly increases as the thickness of the applied film in- - 
creases over a certain value. The thickness past which the 
occurrence of running rapidly increases is called the "run- 
ning critical thickness". A paint having a higher running 
critical thickness is considered to have a good application 
property, in other words, it is a paint which is easy to ap- 
ply. 

The term "bubbling" refers to a phenomenon where a 
baking-finish-type paint, after it is taken out of a baking 
furnace, has an indicative trace of a bubble or a bubble it- 
self on the application surface. It is believed that bub- 
bling occurs due to rapid evaporation of a solvent in the 
paint during baking or passage of an air bubble which has 
been trapped during application. The occurrence of this 
phenomenon also rapidly increases when the thickness of the 
applied film increases over a certain value. Such a criti- 
cal thickness is called the "bubbling critical thickness". 
The higher this value is, the better the application prop- 
erty is . 

Thus, a paint having a high running critical 
thickness and a high bubbling critical thickness is an easy- 
to-apply paint. However, the two values are typically in a 
trade-off relationship, and it is in many cases difficult to 
have both values high. In other words, if one of the values 
is increased, the other will decrease, and it is difficult 
to obtain a paint which has both values high. For example, 
the bubbling critical thickness can be increased by using a 
large amount of a solvent which has a high boiling point and 
is less likely to evaporate. However, this slows down the 
viscosity increase rate of the applied paint, and as a re- 
sult the applied paint is more likely to run, thereby lower- 
ing the running critical thickness. 
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Typically, with an oil-free polyester, as compared 
with an alkyd resin or an acrylic resin, it is difficult to 
maintain a high level and good balance of running and bub- 
bling. However, when a particular oil-free polyester is 
modified with a small amount of silicon resin according to 
the present invention, surprisingly, it is possible to ob- 
tain a fcigh level and gqpd balance of jrynning ,and bubbling. 

Silicone-modif ied polyester or silicone-modif ied. 
alkyd resins have conventionally been used as a pre-coat 
metal paint (e.g., Japanese Laid-Open Publication No. 47- 
21493). However, such a conventional silicone-modif ied 
resin comprises a large amount, 30 wt% or more, of a sili- 
cone resin so as to improve the heat resistance and the 
weather resistance of the resin paint. 

On the contrary, the present invention signifi- 
cantly improves the application property of a spray topcoat 
paint by modifying a particular polyester with a small 
amount of silicone. 

An oil-free polyester to be a substrate resin of a 
silicone-modif ied polyester for use with the present inven- 
tion is characterized in that it comprises a saturated ali- 
cyclic polybasic acid (a) in an amount of at least 25 mol%, 
and preferably at least 40 mol%, of the total acid component 
The other acid component, i.e., the polybasic acid material, 
of the polyester may be an aromatic polybasic acid (b) 
and/or a linear-chain saturated dibasic acid (c) represented 
by the general formula HOOC ( CH 2 ) n COOH (where n is an integer 
of 1-12). Moreover, in order to prepare a preferable sub- 
strate polyester, it is desirable that the total amount of 
the polybasic acid components (a) and (b) is 70 mol% or more 
and that the content of the component (b) is 55 mol% or more 
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When the total amount of the polybasic acid compo- 
nents (a) and (b) is less than 70 mol%, the weather resis- 
tance and/or the acid resistance decrease. When the content 
of the component (b) exceeds 5 5 mol%, the compatibility be- 
tween the substrate polyester and the silicone resin as a 
modifier may decrease, thereby making it more difficult for 
the reaction to modify an o.il-J^rej? polyester with a silicone 
resin to progress. Moreover, the compatibility between the 
produced silicone-modif ied polyester and the amino -aldehyde 
resin as a crosslinking agent decreases, thereby causing de- 
ficiencies on the application surface (insufficient gloss) 
and/or decreasing the solvent resistance. 

The hydroxyl value of the oil-free polyester is 
required to be in the range of 60-200, and preferably in the 
range of 80-150. When the value is less than or equal to 60, 
the applied film will not be cured sufficiently. When the 
value is equal to or greater than 200, the dispersibility of 
the pigment and the compatibility thereof with a crosslink- 
ing agent decrease. 

Examples of the saturated alicyclic polybasic 
acid (a) forming the oil-free polyester used in the present 
invention include hexahydroisophthalic acid, hexahydroter- 
ephthalic acid, hexahydrophthalic acid and anhydride thereof, 
a methylhexahydrophthalic acid and anhydride thereof, hexa- 
hydrotrimellitic acid and anhydride thereof, hexahydro-2- 
methyltrimellitic acid and anhydride thereof, and the like. 
Examples of the aromatic polybasic acid (b) include phthalic 
acid and anhydride thereof, isophthalic acid, terephthalic 
acid, dimethylisophthalic acid, dimethylterephthalic acid, 
trimellitic acid and anhydride thereof, pyromellitic acid 
and anhydride thereof, and the like. The examples of the 
linear-chain saturated dibasic acid (c) represented by the 
general formula HOOC(CH 2 ) n C00H include succinic acid (and 
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anhydride thereof), adipic acid, pimelic acid, azelaic acid, 
sebacic acid, brasylic acid, and the like. 

On the other hand, the alcohol component of the 
oil-free polyester is not so limited and may be those that 
are commonly used in the prior art for producing a polyester. 
For example, ethylene glycol, diethylene glycol, propylene 
glycol, neopentyl glycol, 1,2-butylene glycol, 1,3-butylene 
glycol, 2,3-butylene glycol, 1,4-butylene glycol, 1,6- 
hexanediol , 1,5 -pen t anediol , 1 , 6 -hexanediol , 2 , 5 -hexanediol , 
trimethylolethane , trimethylolpropane , glycerin , pentaeryth- 
ritol, dipentaerythritol, diglycerin, sorbitol ester diol 
204 (manufactured by Union Carbide Corporation (U.S.)), tri- 
cyclodecanedimethanol, 1 , 4-cyclohexanedimethanol, and the 
like, are contemplated. 

The oil-free polyester to be a substrate resin of 
a silicone-modif ied polyester can be produced by a common 
condensation polymerization of the saturated alicyclic poly- 
basic acid (a) and the aromatic polybasic acid (b), and op- 
tionally the linear-chain saturated dibasic acid (c), with 
at least one of the above-listed alcohols. In this process, 
the molecular weight may be adjusted by using, for example, 
benzoic acid, p-t-butyl benzoic acid, methyl benzoate, or 
the like, as a terminal blocking agent. The reaction ratio 
between the polybasic component and the alcohol component is 
adjusted so that the hydroxyl value of the obtained oil-free 
polyester is 60-200, and preferably 80-150. 

The silicone resin used in the present invention 
to modify the substrate polyester is an organopolysiloxane 
resin having a number average molecular weight of about 500 
to about 2000 which is represented by the following unit 
formula: 

2 
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where R denotes a monovalent organic group which" 
binds to silicon via carbon-silicon bond, R 1 denotes hydro- 
gen, an alkyl group or an aryl group of C^q. In the above 
formula, each of n and m is a number less than or equal to 4, 
and n+m has to be less than or equal to 4. 

The silicone resin used in the present invention 
preferably includes, in each molecule, two or more of the 
reactive group such as a hydroxyl group or an alkoxy group 
represented by (OR') in the above formula. Such a silicone 
resin includes Z-6018 (manufactured by Dow Corning, molecu- 
lar weight: 1600, a definition of R represented by For- 
mula I) 

H R 

i i 

it k 

[R denotes CH 3 or ] , and 

Z-6188 (manufactured by Dow Corning, molecular weight: 650, 
a definition of R represented by Formula II) 

[R denotes CH 3 or ] , as well as 

Sylkyd 50, DC-3037 (manufactured by Dow Corning), KR-216, 
KR-218, KSP-1 (manufactured by Shinetsu Silicone), TSR-160, 
TSR-165 (manufactured by Toshiba), SH5050, SH6018, SH6188 
(manufactured by Toray Silicone), and the like. 

When producing a silicone-modif ied polyester by 
modifying a substrate polyester with a silicone resin ac- 
cording to the present invention, the amount of the silicone 
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resin to be used is, in terms of the ratio between the sub- 
strate polyester and the silicone resin, 3-25 parts by " 
weight for 97-75 parts by weight of the substrate polyester, 
and preferably 7-18 parts by weight for 93-82 parts by 
weight of the substrate polyester. When the content of the 
silicone resin is 3 parts by weight or less, the pigment 
<iispei;sibility, which is .an advantage of /the silicone- 
modified polyester, decreases, thereby causing deficiencies 
such as blurring of the application surface, and reducing 
the application workability, e.g., repelling is likely to 
occur. On the other hand, when the content of the silicone 
resin is 25 parts by weight or more, the resin cost becomes 
high, and the alkali resistance and the curing property de- 
crease, thereby losing its suitability as a topcoat paint. 

The silicone-modif ied polyester used in the pre- 
sent invention can be produced by using a method which is 
per se known in the art to copolymerize the substrate poly- 
ester and the silicone resin at the above-described ratio. 
The reaction is suitably performed in the presence or ab- 
sence of a solvent by heating the materials to a temperature 
of 200°C or less, and preferably 150°C or less. As the sol- 
vent used herein, a solvent which is commonly used in a 
paint such as aromatic solvents, esters, ketones, petroleums, 
or the like, may be selected in view of the relationship be- 
tween the boiling point thereof and the co-condensation re- 
action temperature. An alcohol solvent is not preferred be- 
cause it reduces the rate of the co-condensation reaction. 
It is preferred to use a condensation catalyst in order to 
promote the co-condensation reaction. The condensation 
catalyst used herein may be iron octenoate, zinc octenoate, 
potassium hydroxide, p- toluenesulf onic acid, tin(II) octe- 
noate, tetraalkyl titanate, hydrochloric acid, phosphoric 
acid, a higher fatty acid, maleic anhydride, or the like. 
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The present invention significantly improves the 
application property by using as a topcoat paint resin a ~ 
silicone-modif ied polyester which is obtained by modifying a 
particular polyester with a small amount of silicone resin 
(3-25 wt%) as described above. The application property as 
used herein refers to an increased bubbling and/or running 
critical thickness as the applied film is cured by heating, 
and to a property of preventing repelling and/or , indentation 
when a heterologous dust (e.g., amino-alkyd resin paint, or 
an amino -acrylic resin paint) is put on an uncured applied 
film before the heat-drying process. The silicone modifica- 
tion also has other advantages, associated with the above 
advantages, e.g., an increase in the dispersibility of a 
pigment, an increase in the compatibility and solubility 
with a solvent and thus an increase in the solid component 
concentration in the spray application. Moreover, with the 
topcoat paint of the present invention, the gloss and the 
vividness of the applied film are much better than those of 
a conventional oil-free polyester topcoat paint. Such ad- 
vantages are achieved only by using a resin obtained by 
modifying a polyester having a particular composition dis- 
closed herein with an amount of silicone in the range of 3- 
25 wt%. The topcoat paint of the present invention is espe- 
cially desirable as a topcoat paint for automobiles. When a 
polyester having a composition other than those specified 
herein is modified with a silicone, there would only be lit- 
tle improvement in the application property, and a suffi- 
cient practicability as a topcoat paint for automobiles can- 
not be obtained. 

The amino -aldehyde resin used in the present in- 
vention as the crosslinking component (B) may be any of most 
amino -aldehyde resins commonly used as a paint, and the ami- 
no component thereof may be melamine, urea, benzoguanamine, 
acetoguanamine, steroguanamine, spiroguanamine , or the like. 
In view of the weather resistance, the most preferred resin 



is a melamine formaldehyde resin. A common curing catalyst 
may be added to such an amino -aldehyde resin in order to * 
lower the curing temperature. 

The block- type polyisocyanate may be produced by 
turning yellowing-f ree polyisocyanate into a block-type 
polyisocyanate with a common blocking agent such^as, fpr ex- 
ample, an aliphatic or aromatic monoalcohol, phenol, oxime, 
or caprolactam. For example, Takenate B-815N (manufactured 
by Takeda Chemical Industries, Co., Ltd.), Takenate B-840N 
(manufactured by Takeda Chemical Industries, Co., Ltd.), Ad- 
duet B1065 (Veba Chemie (Germany)), or ADDITOL VXL-80 (manu- 
factured by Hoechst Japan Ltd. ) may be used. When such a 
block-type polyisocyanate is used, a catalyst for facilitat- 
ing the dissociation of a blocking agent may be optionally 
added. 

The above -described amino- aldehyde resin and the 
block -type polyisocyanate may be used alone or in combina- 
tion. 

The binder component composition in the paint com- 
position of the present invention needs to be in the range 
of 90/10-60/40 in terms of the weight ratio between the 
silicone-modif ied polyester and the amino -aldehyde resin 
and/or block-type polyisocyanate. When the content of the 
amino -aldehyde resin and/or block-type polyisocyanate as a 
crosslinking agent is below this range, the curing will be 
insufficient, thereby lowering the weather resistance, the 
hardness of the applied film, the solvent resistance, and 
the like. When the content of the crosslinking agent is 
above this range, the applied film will be brittle. 

While the pigment concentration of the paint com- 
position of the present invention may be 100 PHR or less, 
the concentration is typically required to be 3 PHR or more 

32 



in order to completely cover an underlying layer with a 
thickness (about 20-50 \x) which is commonly employed with a " 
topcoat paint for automobile bodies, or the like. When the 
concentration is 100 PHR or more, the weather resistance 
will be on the same level as that of an amino-alkyd resin 
topcoat paint, thereby detracting from the advantages of the 
present invention . 

The paint composition of the present invention has 
a good waxing resistance before and after exposure and has a 
particularly desirable waxing resistance in the case where 
paint contains a large amount of coloring pigment. The ef- 
fects of the present invention are particularly pronounced 
when the weight ratio of the coloring pigment /titanium white 
pigment in the pigment is in the range of 100/0-30/70, and 
preferably 100/0-60/40. 

An automobile body can be painted with a paint 
composition of the present invention as follows. First; a 
paint ' is produced by a common method by mixing a binder com- 
ponent consisting of the silicone-modif ied polyester compo- 
nent (A) and the crosslinking component (B) with a commonly 
used coloring pigment, and optionally an additive. The pro- 
duced paint is adjusted by a dilution solvent so that the 
paint viscosity is 20-30 sec as measured with a Ford cup 
No. 4 (20°C). Then, the paint is applied on a painting sub- 
strate having a first coat, and optionally a second coat, 
applied thereon so that the applied film after being dried 
has a thickness of about 20-60 \x. The application method 
may be a common air spray method, an airless spray method, 
electrostatic application method, or the like. Then, the 
applied paint is left standing at room temperature for a few 
minutes, after which it is heated to 80-160°C for 20-40 min, 
thereby obtaining a topcoat. 



33 



The silicone-modif ied polyester topcoat paint com- 
position of the present invention has a level of performance" 
comparable to that of an amino-alkyd resin paint, which is 
most commonly used as a topcoat for automobiles, in terms of 
the application property, the pigment dispersibility, the 
appearance of the applied film, the mechanical properties, 
the cherjiicaj. resistance and the solvent resistance of the 
applied film, among other properties required for a topcoat 
on an automobile. For the weak points of an amino-alkyd 
resin paint, i.e., the weather resistance for low pigment 
concentration ranges (the gloss retention) and the waxing 
resistance before and after exposure, the paint composition 
of the present invention is much better than an amino-alkyd 
resin paint. Moreover, the paint composition of the present 
invention is also better than an amino-alkyd resin paint in 
terms of the interlayer adhesion. Furthermore, as compared 
to an amino-alkyd resin paint, the paint composition of the 
present invention is much superior in terms of the weather 
resistance (the gloss retention), the interlayer adhesion, 
the mechanical properties of the applied film. The paint 
composition of the present invention has a particularly de- 
sirable waxing resistance before and after exposure when 
used in a paint having a color which has a high chroma, e.g., 
dark green, dark maroon, or dark blue, which contains a 
large amount of a coloring pigment. 

As described above, the paint composition of the 
present invention is significantly desirable in terms of the 
application property, the weather resistance and the pigment 
dispersibility. Therefore, beside automobile bodies, the 
paint composition of the present invention can be widely 
used in other household or industrial spray paints which are 
required to have a gloss in the applied film, the thick 
touch and the weather resistance. 
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The present invention will now be described by way 
of examples. In the examples, "parts" and "%" denote "parts ' 
by weight" and "wt%" unless otherwise noted. 

Production Example 1 

Production of oil-free polyester resin solution A 

53.9 parts ,(0.3 5 rnpl) of hexahydrophthaliq anhy,- 
dride, 58.1 parts (0.35 mol) of isophthalic acid, 29.2 parts 
(0.2 mol) of adipic acid, 40.8 parts (0.3 mol) of trimethy- 
lolpropane, and 73.5 parts (0.7 mol) of neopentyl glycol are 
charged into a reaction chamber equipped with a heating de- 
vice, a stirrer, a reflux device, a water separator, a rec- 
tifier and a thermometer, and heated. When the materials 
are melted so that they can be stirred, stirring is started, 
and the reaction chamber temperature is raised to 230°C. 
Herein, from 160°C to 230°C, the temperature is raised at a 
uniform rate for 3 hours, and generated condensation water 
is distilled out of the system. 

When the temperature reaches 230°C, the tempera- 
ture is kept constant and stirring is continued for 2 hours. 
Thereafter, xylol is added to the reaction chamber, and the 
reaction is switched to a condensation in the presence of a 
solvent, letting the reaction continue. When the acid value 
reaches 7, the reaction is terminated and the reaction cham- 
ber is cooled down. After the cooling, 100.6 parts of Su- 
wazol #1500 (manufactured by Maruzen Sekiyu Kagaku) and 
43.1 parts of cellosolve acetate were added to produce an 
oil-free polyester solution A. The oil-free polyester solu- 
tion A had a solid component concentration of 60.0%, a var- 
nish viscosity of V (Gardner viscosity, 25°C), an acid value 
of 7.0, and a hydroxyl value of 122. 

Production Examples 2-10 

Production of oil-free polyester resin solutions B-J 
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Using the material components as shown in Table 1 
oil-free polyester resin solutions B-J were produced in a 
manner similar to that of Production Example 1. The varnish 
characteristic values of the solutions are shown in Table 1. 
The resin solutions A-F are used in the examples of the pre- 
sent invention, and solutions G-J are used in comparative 
examples . 
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Production Example 11 

Production of silicone polyester resin solution K 

150.0 parts (solid component: 90) of the oil-free 
polyester resin solution A, 11.2 parts (solid component: 10) 
of silicone intermediate SH6188 (a silicone resin represent- 
ed by Formula I above, manufactured by Toray Silicone), and 
TPT (A-l) ( tetraisopropyl titanate, manufactured by Nippon 
Soda Co., Ltd.) as a condensation catalyst are charged into 
a reaction chamber equipped with a heating device, a stirrer, 
a water separator, and a thermometer, and heated while being 
stirred. When the reaction temperature reaches 140°C, the 
temperature is kept constant. Generated methanol is dis- 
tilled out of the system. The reaction product is applied 
in a thin layer on a glass plate, and forcibly dried (130°C 
x 20 min). Both before the drying and after the drying, the 
reaction is continued until the resin is completely dis- 
solved and becomes clear. At a point of time the resin is 
clear and the Gardner bubble viscosity is 4 sample or more 
higher than the initial viscosity (after cold mixing), 'the 
reaction is terminated and the reaction chamber is cooled 
down. After the cooling, 5 PHR of n-butanol and a mixed 
solvent of Suwazol #1500/cellosolve acetate=70/30 were added, 
and the solid component concentration is adjusted to 60%. 
The silicone polyester resin solution K had a solid compo- 
nent concentration of 59.8% and a varnish viscosity of X 
(Gardner viscosity, 25°C). 

Production Examples 12-22 

Silicone polyester resin solutions L-V were pro- 
duced in a manner similar to that of Production Example 11 
based on the resin contents shown in Table 2. The varnish 
characteristic values of the solutions are shown in Table 2. 
The resin solutions K-Q, U and V are used in the examples of 
the present invention, and the resin solutions R-T are used 
in the comparative examples. When producing silicone poly- 
ester solutions M and P, 11.4 parts of DC-3037 (a silicone 
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resin represented by Formula II above, manufactured by Dow 
Corning) is charged instead of 11.2 parts of silicone inter- 
mediate SH6188. Thereafter, the silicone polyester solu- 
tions M and P are produced in a manner similar to that of 
Production Example 11. 
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Production Example 23 

Production of alkyd resin solution W 

An alkyd resin solution W was produced in a manner 
similar to that of Production Example 1. The resin composi- 
tion was as follows: phthalic anhydride 133.2 parts 
(0,9 mol), trimethylolpropane 136 parts (1-0 mol), coconut 
oil fatty acid 105 parts (0.5 mol). The resin solution had 
a solid component concentration of 60.3%, a varnish viscos- 
ity of P, a resin acid value of 7.0, and a resin hydroxyl 
value of 105. The varnish solvent is xylol/isobutanol=60/40 . 

Production Example 24 

Production of acrylic resin solution X 

An acrylic resin solution X having the following 
composition was prepared using azobisisobutyronitrile as a 
condensation catalyst. The acrylic resin solution X had a 
solid component concentration of 50.0%, a varnish viscosity 
of T (Gardner viscosity, 25°C) , and a resin acid value of 
15.4. The varnish solvent is xylol/n-butanol=80/20 . 

Composition of acrylin resin solution X 

styrene 30 parts 



[Preparation of painting substrate] 

A polybutadiene electrodeposition paint is applied 
by using an electrodeposition coating method onto a door 
part of an automobile body, which has been subjected to a 
zinc phosphate treatment so that the thickness of the film 
after being dried is 20 u, and baked at 170°C for 20 minutes. 
Then, the application surface is polished with a #400 sand- 
paper, and then the surface is wiped off using a gauze 
dampened with petroleum benzin, thereby degreasing the sur- 



n-butyl methacrylate 
n-butyl acrylate 
2-hydroxyethyl methacrylate 
acrylic acid 



30 parts 
20 parts 
18 parts 
2 parts 
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face. Thereafter, an amino-alkyd resin intermediate paint 
for automobiles is applied so that the thickness of the film 
after being dried is 25 \i, and baked at 140°C for 30 min. 
Then, the application surface is wet-sanded with a #400 
sandpaper, drained/dried, and the application surface is 
wiped off using petroleum benzin, thereby obtaining the 
painted s.ubstra.te^ of Jthe examples of the present invention 
and those of the comparative .examples . 



Example 1 

Using the silicone-modif ied polyester resin solu- 
tion K obtained in Production Example 11 above, a maroon 
color topcoat paint having the following composition was 
produced by ball mill dispersion. 

60% silicone-modif ied polyester 117 parts 

resin solution K 

60% Yuban 28SE (see Note 1) 50 parts 

Perindo Maroon R'6422 (see Note 2) 10 parts 

Toda Color KN-0 (see Note 3) 1 parts 

NeO Spectra Beads AG (see Note 4) 0.3 part 

(Note 1) a melamine resin manufactured by Mitsui Toatsu Ka- 
gaku 

(Note 2) Maroon organic pigment manufactured by Bayer (Ger- 
many) 

(Note 3) Iron Oxide Red manufactured by Toda Kogyo 

(Note 4) Carbon black manufactured by Columbia Carbon (U.S.) 

0.05 PHR of Modaflow (manufactured by Monsanto) 
and 0.01 PHR of silicone oil KP-323 (manufactured by Shinet- 
su Kagakusha) were added to the paint as an application sur- 
face conditioner. 

The obtained paints were diluted to a viscosity of 
25 sec (Ford cup No. 4, 20°C) by using a mixed solvent of 
Sukuzol #1500/xylol/butyl acetate/n-butanol=30/20/30/20 . 
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The diluted paint was air- sprayed on a painting substrate 
prepared in advance so that the thickness of the film after " 
being dried is 30 fi, and left standing at room temperature 
for 10 min. Then, the sprayed paint was baked for 30 min at 
a temperature of 140°C by using an electric hot air dryer. 
The test results for the resultant painted plate are shown 
in Table 4. 

Examples 2-12, Comparative Example 1-7 

Using each of the silicone-modif ied polyesters ob- 
tained in the production examples above, a paint was pro- 
duced in a manner similar to that of Example 1 based on the 
paint composition shown in Table 3 . The produced paint was 
applied on a painting substrate. 

The test results are shown in Table 4 . 



Table 3 



ft 



No. 


Composition 


Example 2 


,60% silicone-modif ied polyester 117 parts 
resin solution K 

60% Yuban 28SE 50 
Titanium White JR-602 40 
(Manufactured by Teikoku Kako) 


Example 3 


60% silicone-modif ied polyester 117 parts 
resin solution L 

60% Yuban 28SE 50 
phthalocyanine green GBN 15 
(Manufactured by ICI (U.K.), Green organic pigment) 
Toda Color KN-0 3 
NeO Spectra Beads AG 0.2 


Example 4 


60% silicone-modif ied polyester 125 parts 
resin solution M 

60% Yuban 28SE 42 
Cyanin Blue-5023A 8 
(pigment manufactured by Dainippon Ink Kagaku Kogyo) 
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Titanium White JR-602 5 


Example 5 


60% silicone-modif ied polyester 117 parts 
resin solution M 

60% Yuban 28SE 42 
Takenate B-815N 8.3 
(Manufactured by Takeda Chemical Industries, Co., Ltd., 
block type -poiyisocyanate-, - solid component : 6-0% ) 
Formate TK-1 0.1 
(Manufactured by Takeda Chemical Industries, Co., Ltd., 
dissociation catalyst for block type polyisocyanate ) 
Perindo Maroon R'6422 10 
Toda Color KN-0 1 | 
NeO Spectra Beads AG 0.3 


Example 6 


60% silicone-modif ied polyester 117 parts 
resin solution N 

60% Yuban 28SE 50 
Perindo Maroon R-6422 10 
Toda Color KN-0 1 
NeO Spectra Beads AG 0.3 


Example 7 


60% silicone-modif ied polyester 117 parts 
resin solution 0 

60% Yuban 28SE 42 
ADDITOL VXL-80 5 
(manufactured by Hoechst Japan Ltd. , block type polyiso- 
cyanate ) 

Perindo Maroon R-6422 10 
Toda Color KN-0 1 
NeO Spectra Beads AG 0.3 


Example 8 


60% silicone-modif ied polyester 117 parts 
resin solution O 

60% Yuban 28SE 42 
ADDITOL VXL-80 5 
phthalocyanine green GBN 15 
Toda Color KN-0 1 
NeO Spectra Beads AG 0.3 


Example 9 


60% silicone-modif ied polyester 108 parts 
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resin solution P 

60% Yuban 28SE 50 
Takenate B-815N 8.3 
Formate TK-1 0.1 
Cyanin Blue 5023A 8 
Titanium White JR-602 5 


Example 10 


60% silicone-modif ied polyester 117 parts 
resin solution U 

60% Yuban 28SE 50 
Perindo Maroon R'6422 10 
Toda Color KN-0 1 
NeO Spectra Beads AG 0.3 


Example 11 


60% silicone-modif ied polyester 117 parts 
resin solution V 

60% Yuban 28SE 50 
Perindo Maroon R-6422 10 
Toda Color KN-0 1 
NeO Spectra Beads AG 0.3 


Example 12 


60% silicone-modif ied polyester 117 parts 
resin solution Q 

60% Yuban 28SE 50 
Perindo Maroon R-6422 10 
Toda Color KN-0 1 
NeO Spectra Beads AG 0.3 


Comparative 
Example 1 


60% polyester resin solution A 117 parts 
60% Yuban 28SE 50 
Perindo Maroon R'6422 10 
Toda Color KN-0 1 
NeO Spectra Beads AG 0.3 


Comparative 
Example 2 


60% silicone-modif ied polyester 117 parts 
resin solution R 

60% Yuban 28SE 50 
Perindo Maroon R-6422 10 
Toda Color KN-0 1 
NeO Spectra Beads AG 0.3 


Comparative 


60% silicone-modif ied polyester 117 parts 
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Example 3 


resin solution S 

60% Yuban 28SE 50 
Perindo Maroon R*6422 10 
Toda Color KN-0 1 
NeO Spectra Beads AG 0.3 


Comparative 
Example 4 


60% silicone-modif ied polyester 117 parts 
resin solution T 

60% Yuban 28SE . 50 
Perindo Maroon R'6422 10 
Toda Color KN-0 1 
NeO Spectra Beads AG 0.3 


Comparative 
Example 5 


60% alkyd resin solution W 117 parts 
60% Yuban 28SE 50 
Perindo Maroon R-6422 10 
Toda Color KN-0 1 
NeO Spectra Beads AG 0.3 


Comparative 
Example 6 


60% alkyd resin solution W 117 parts 
60% Yuban 28SE 42 
Takenate B-815N 8.3 
Formate TK-1 0.1 
Perindo Maroon R'6422 10 
Toda Color KN-0 1 
NeO Spectra Beads AG 0.3 


Comparative 
Example 7 


50% acrylic resin solution L 140 parts 
60% Yuban 28SE 50 
Perindo Maroon R'6422 10 
Toda Color KN-0 1 
NeO Spectra Beads AG 0.3 
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(Note 1) The finish appearance was evaluated in terms of the 
thick touch based on the following criteria. 

©: Very good 

O: Good 

@: Fair 

A: Poor 

X : Very poor 

(Note 2) Gasoline wiping resistance: A gauze was dampened 
with Nisseki Silver Gasoline, and the application surface 
was strongly rubbed with the gauze over a length of 10 cm 
for 8 reciprocations, after which the application surface 
was observed. Those having substantially no scratch or 
gloss blurring on the application surface were considered as 
"good". 

(Note 3) Acid resistance: 0,5 cc of 10% sulfuric acid was 
dropped onto the application surface, and left standing at 
20°C, 75 %RH for 48 hours. Then, the application surface 
was washed with water, and observed. 

(Note 4) Waxing resistance: A small amount of a car wax 
"Soft 99 Hanneri" (manufactured by Nit to Kagaku) was applied 
on a piece of white flannel cloth, and the application sur- 
face was strongly rubbed with the cloth by using the index 
finger over a length of 10 cm for 10 reciprocations. There- 
after, the wax remaining on the application surface was re- 
moved with a new piece of flannel cloth, and then the appli- 
cation surface was observed. The gloss burring and scratch 
on the application surface and the degree of coloring of the 
white flannel cloth were comprehensively evaluated based on 
the following criteria. 

® : No gloss burring or scratch on application surface 
and no coloring of flannel cloth 
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O: Substantially no gloss burring or scratch on appli- 
cation surface and substantially no coloring of flannel- 
cloth 

O": Slightly poorer than O but better than © 

@: Slight gloss burring and/or scratch on application 
surface and slight coloring of flannel cloth observed 
(threshold for practical use) 

A: Considerable gloss burring and/or scratch on appli- 
cation surface and considerable coloring of flannel cloth 

X : Significant gloss burring and/or scratch on appli- 
cation surface and significant coloring of flannel cloth 

(Note 5) The painted plates produced in the examples and the 
comparative examples are further over-baked at 160°C for 
90 min, and then the respective topcoat paints are sprayed 
and baked at 120°C for 30 min (Each topcoat paint is over- 
coated with the same topcoat paint). Thereafter, the appli- 
cation surface is scratched with a cross cut using a razor, 
and a peeling test is performed with a cellophane tape. The 
over-coated films which do not peel from each other are 
marked with O , and those which peel from each other are 
marked with X . 

(Note 6) Dust repelling resistance: Paints used in the exam- 
ples and the comparative examples are air- sprayed onto a 
painting substrate, and left standing at room temperature 
for 3 min. Thereafter, an amino-alkyd resin topcoat paint 
for automobiles in the form of mist is sprayed onto the 
painting substrate. After standing for 10 min, the paint is 
baked at 140°C for 30 min, and the state of the mist paint 
on the application surface was evaluated. 

O : Paint is cured while remaining the form of fine 
mist as applied. The application surface appears normal. 

©: Mist pattern is spread. 

A: Mist portion is indented. 
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x : Mist paint is spread and repelled all over the ap- 
plication surface . 

(Note 7) Bubbling critical thickness: Each of the paints 
used in the examples and the comparative examples is applied 
at a discharge rate of 200 cc/min onto a horizontal painting 
substrate with a thickness gradient such that the thickness 
of the film after being dried gradually increases from the 
left-hand side of the painted plate to the right-hand side 
thereof, and left standing at room temperature for 10 min. 
Thereafter, the applied paint is baked at a temperature of 
140°C for 30 min by using an electric hot air dryer. The 
thickness of the location of the application surface at 
which a significant level of bubbling starts to appear is 
measured as the bubbling critical thickness. 

(Note 8) Running critical thickness: Each of the paints used 
in the examples and the comparative examples is applied in a 
manner as described in (Note 7) onto an inclined painting 
substrate with a thickness gradient. The painting substrate 
is provided with holes having a diameter of 6-8 mm in ad- 
vance. After the application, the applied paint is left 
standing for 10 min with the painting substrate being in- 
clined, and baked at a temperature 140°C for 30 min by using 
an electric hot air dryer. The inclination angle of the 
painting substrate needs to be kept at 60° or more with re- 
spect to the horizontal plane until the end of the evalua- 
tion. After drying, the thickness of the location of the 
application surface around the hole portion at which running 
starts to appear is measured as the running critical thick- 
ness . 

Examples 1-12 are silicone polyester topcoat paint 
compositions of the present invention, and each of them ex- 
hibits a good property in each test. Comparative Example 1 
is a case where an unmodified oil-free polyester is used, 



and is slightly poorer in terms of the application property, 
e.g., the dust repelling resistance, the bubbling critical - 
thickness and the running critical thickness, as compared to 
a silicone-modif ied polyester. Comparative Example 2 uses 
an oil-free polyester resin whose hydroxyl value is less 
than 60. Therefore, the curing is insufficient, whereby the 
paint is inferior in terms of the hardness, the gasoline 
wiping resistance, the shock resistance, the waxing resis- 
tance, etc. Comparative Example 3 is a case where the con- 
tent of the aromatic polybasic acid (isophthalic acid) in 
the polybasic acid component of an oil-free polyester resin 
is over 55 mol% . Comparative Example 3 has deficiencies in 
the appearance of the application surface, e.g., insuffi- 
cient gloss, and insufficient luster, due to the poor com- 
patibility with the amino -aldehyde resin. Comparative Exam- 
ple 4 is an example where an oil-free polyester resin whose 
hydroxyl value is 200 or more is modified with a silicone, 
and has deficiencies as those in Comparative Example 3. 
Comparative Example 4 is also inferior in terms of the dust 
repelling resistance, the bubbling critical thickness, etc. 
This appears to be because of the insufficient pigment dis- 
persibility, the insufficient compatibility, the surface 
hardening (skinning), etc., which are due to the high polar- 
ity of the resin. Each of Comparative Examples 5 and 6 is 
an example where an alkyd resin is used, and inferior in 
terms of the waxing resistance before and after exposure, 
the interlayer adhesion, and the gloss retention in the pro- 
moted weather resistance test. Comparative Example 7 is an 
example where an acrylic resin is used, and the thick touch 
on the application surface is insufficient. Comparative Ex- 
ample 7 is inferior in terms of the waxing resistance, the 
interlayer adhesion, the bubbling critical thickness, the 
running critical thickness, etc. It is evident from the ab- 
ove that the silicone-modif ied polyester topcoat paint com- 
position of the present invention has a very desirable per- 
formance . 
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SPECIFICATION 

1. Title of the Invention: SILICONS-MODIFIED POLYESTER TOP- 
COAT PAINT COMPOSITION 



2. Claims 

1. A silicone -modified polyester topcoat composi- 
tion, comprising, as its essential components, (A) a sili- 
oone-modified polyester, (B) a binder component consisting 
of amino -aldehyde resin and/or bloc)c lsocyanate, and (C) a 
pigment, wherein: at least 25 mol% of an acid component of 
the polyester of the component (A) is a saturated alicyclic 
polybasic acid; the component (A) is obtained by modifying 
75-97 parts by weight of an oil-free saturated- polyester 
resin whose hydroxyl value is 60*200 with 3-25 parts by 
weight of a reactive organopolysiloxane resin whose molecu- 
lar weight is about 500 to about 2,000; the content ratio 
between the component (A) and the component ( B ) is 60-90 
parts by weight of (A) for 10-40 parts by weight of (B); and 
the pigment content is 3-100 PHR. 



2. A composition according to claim 1, wherein the 
acid component of the polyester comprises not only the satu- 
rated alicyclic polybasic acid but also one selected from 
the group consisting of an aromatic polybasic acid and a 
linear-chain saturated dibasic acid represented by the gen- 
eral formula HOOC(CH 2 ) a C00H (where n is an integer of 1-12). 
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3. A composition according to claim 2, wherein jthe 
total amount of the saturated alicyclic polybasic acid and 
the aromatic polybasic acid is 70 mol% or more, and the con- 
tent of the aromatic polybasic acid is 55 mol% or less, 

3. Detailed Description of the Invention 

The present invention relates to a topcoat paint 
composition for use in spray coating, comprising sllicone- 
modified polyester/amino-aldehyde resin and/or block isocya- 
nate. 

Amino-alkyd resin paints, amlno-acrylic resin 
paints, acrylic lacquer paints, and the like, are conven- 
tionally known in the art as topcoat paints for automobile 
bodies. The amino-alkyd resin paints are characterized in 
that they are easy to apply and have good finish appearance 
(the gloss of the applied film, the thick touch, etc.), and 
a good weather resistance for high pigment concentration 
ranges (the gloss retention). However, a so-called "dark 
color" coating film, i.e., a coating film in which the pig- 
ment concentration is low and the pigment contains a large 
amount of pigment other than white (hereinafter, referred to 
as a "coloring pigment") has a poor waxing resistance as 
will be discussed below. That is, when waxing on such . a 
coating film, the film is likely to get scratched or lose 
its gloss, and the waste cloth used for waxing is likely to 
get colored considerably. While the waxing resistance is 
required in a coating film immediately after application 
thereof and after outdoor exposure thereof, it is difficult 
/to obtain a satisfactory waxing resistance with an amino- 
alkyd resin topcoat paint. The amino- acrylic resin topcoat 
paint is quite desirable In its weather resistance for low 
pigment concentration ranges (40-30 PHR or less), but - the 
waxing resistance before exposure is not always desirable. 
Especially, it is difficult to satisfy the requirements such 
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as the properties required for a topcoat on an automobile 
body, i.e., nori-sand interlqyer adhesion (i.e., the adhesion 
between two coating films when the first coat is applied and 
baked, after which the same paint is again applied and baked 
onto the first coat for touchup), the Erichsen test, the 
shock resistance, and the finish appearance (the gloss of 
the applied film, the thick touch, etc.). The acrylic lac- 
quer paints have a significantly low as -applied solid compo- 
nent concentration, and it is necessary to provide many ap- 
plication steps . 

Oil-free polyester/amino-aldehyde resin paints 
have advantages over the above-described paints such as a 
good weather resistance, good mechanical properties in the 
applied film (the Erichsen test, the shock resistance), a 
good lnterlayer adhesion, and a high as-applied solid compo- 
nent concentration. However, it has been believed that it 
is difficult to use such paints particularly as a topcoat on 
an automobile body because: it is difficult to apply (e.g., 
repelling is likely to occur); the surface of the applied 
film is Tblurred", so to speak, and the gloss is poor; and 
the compatibility with an amino resin is poor. 

It has been proposed (Japanese Patent Application 
No. 54-94269) to use an oil-free polyester resin having . a 
special composition to obtain an oil-free polyester/amino- 
aldehyde resin topcoat paint with Improvements in terms of 
the gloss, repelling resistance, compatibility with an amino 
resin, and the ease of application (i.e., the application 
property) . 

An object of the present invention is to provide a 
topcoat paint composition which has the advantages of oil- 
free polyesters and in which the application property, .the 
gloss of the applied film, the repelling resistance, etc., 
(particularly, the application property) are further im- 
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proved from those of the above -described paint in the prior 
art . 

The object of the present invention is realized by 
a sillcone-modlfled polyester topcoat composition, compris- 
ing, as its essential components, (A) a silicone -modified 
polyester, (B) a binder component consisting of amino - 
aldehyde resin and/or block isocyanate, and (C) a pigment, 
wherein: at least 25 mol% of an acid component of the poly- 
ester of the component (A) is a saturated alicyclic polyba- 
sic acid; the component (A) is obtained by modifying 75-97 
parts by weight of an oil-free saturated polyester resin 
whose hydroxyl value is 60-200 with 3-25 parts by weight of 
a reactive organopolysiloxane resin whose molecular weight 
is about 500 to about 2,000; the content ratio between the 
component (A) and the component (B) is 60-90 parts by weight 
of (A) for 10-40 parts by weight of (B); and the pigment 
content is 3-100 PHR. 

The excellent application property of the paint 
composition of the present Invention has been achieved main- 
ly due to a successful and balanced suppression of the unde- 
sirable phenomena of "running" and "bubbling" which may oc- 
cur in paint application. 

Generally, the term "running" refers to a phenome- 
non where a paint which is applied onto a vertically stand- 
ing painting substrate by, for example, spray application, 
runs down along the substrate due to gravity. A paint ap- 
plied onto a painting substrate is required to stay where it 
is applied without having the running phenomenon. Otherwise, 
the film thickness will be substantially uneven, or a flo** 
pattern occurs on the application surface, whereby a desir- 
able application surface cannot be obtained. 
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The occurrence of such a running phenomenon rap- 
idly increases as the thickness of the applied film in- • 
creases over a certain value. The thickness past which the 
occurrence of running rapidly increases is called the "run- 
ning critical thickness*. A paint having a higher running 
critical thickness is considered to have a good application 
property, in other words, It is a paint which is easy to ap- 
ply. 

The term "bubbling" refers to a phenomenon where a 
baking-finish- type paint, after it is taken out of a baking 
furnace/ has an indicative trace of a bubble or a bubble it- 
self on the application surface. It is believed that bub- 
bling occurs due to rapid evaporation of a solvent In the 
paint during baking or passage of an air bubble which has 
been trapped during application. The occurrence of this 
phenomenon also rapidly Increases when the thickness of the 
applied film increases over a certain value. Such a criti- 
cal thickness is called the "bubbling critical thickness". 
The higher this value is, the better the application prop- 
erty is. , 

Thus, a paint having a high running critical 
thickness and a high bubbling critical thickness is an easy- 
to-apply paint. However, the two values are typically in. a 
trade-off relationship, and it is in many cases difficult to 
have both values high. In other words, if one of the values 
is increased, the other will decrease, and it is difficult 
to obtain a paint which has both values high. For example, 
the bubbling critical thickness can be increased by using a 
4-arge amount of a solvent which has a high boiling point and 
is less likely to evaporate. However, this slows down the 
viscosity increase rate of the applied paint, and as a re- 
Bult the applied paint is more likely to run, thereby lower- 
ing the running critical thickness. 
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Typically, with an oil-free polyester, as compared 
with an alkyd resin or an acrylic resin, it is difficult to 
maintain a high level and good balance of running and bub- 
bling. However, when a particular oil- free polyester is 
modified with a small amount of silicon resin according to 
the present invention, surprisingly, it is possible to ob- 
tain a high level and good balance of running and bubbling. 

Silicone -modif led polyester or silicone-modlf led 
alkyd resins have conventionally been used as a pre-coat 
metal paint (e.g., Japanese Laid-Open Publication No. 47- 
21493). However, such a conventional silicone -modif ied 
resin comprises a large amount, 30 wt% or more, of a sili- 
cone resin so as to improve the heat resistance and the 
weather resistance of the resin paint. 

On the contrary, the present invention signifi- 
cantly improves the application property of a spray topcoat 
paint by modifying a particular polyester with a small 
amount of silicone. 

An oil-free polyester to be a substrate resin of a 
silicone-modif ied polyester for use with the pres-ent inven- 
tion is characterized in that it comprises a saturated all- 
cyclic polybasic acid (a) in an amount of at least 25 mol%, 
and preferably at least 40 mol%, of the total acid component. 
The other acid component, i.e., the polybasic add material, 
of the polyester may be an aromatic polybasic acid (b) 
and/or a linear-chain saturated dibasic acid (o) represented 
by the general formula HOOC ( CH a ) n COOH (where n is an integer 
of 1-12). Moreover, in order to prepare a preferable sub- 
strate polyester, it is desirable that the total amount of 
the polybasic acid components (a) and (b) is 70 rnol% or more 
and that the content of the component (b) Is 55 mol% or more. 
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When the total amount of the polybasic acid compo- 
nents (a) and (b) le leas than 70 mol%, 4he weather -resis- 
tance and/or the acid resistance decrease. When the content 
of the component (b) exceeds 55 mol%, the compatibility be- 
tween the substrate polyester and the silicone resin as a 
modifier may decrease, thereby making it more difficult for 
the reaction to modify an oil-free polyester with a silicone 
resin to progress. Moreover, the compatibility between the 
produced silicone -modified polyester and the amino -aldehyde 
resin as a crosslinking agent decreases, thereby causing de- 
ficiencies on the application surface (insufficient gloss) 
and/or decreasing the solvent resistance. 

The hydroxyl value of the oil-free polyester is 
required to be in the range of 60-200, and preferably in the 
range of 80-150. When the value is less than or equal to 60, 
the applied film will not be cured sufficiently. When the 
value is equal to or greater than 200, the dispersibility of 
the pigment and the compatibility thereof with a crosslink- 
ing agent decrease. 

Examples of the saturated alicyclio polybasic 
acid (a) forming the oil- free polyester used In the present 
invention include hexahydroieophthallc acid, hexahydroter- 
ephthalic acid, hexahydrophthalic acid and anhydride thereof, 
a methylhexahydrophthalic acid and anhydride thereof, hexa- 
hydrotrimellitic acid and anhydride thereof, hexahydro-2- 
methyltrimellitic acid and anhydride thereof, and the like. 
Examples of the aromatic polybasic acid (b) include phthalic 
acid and anhydride thereof, isophthalic acid, terephthalic 
/acid, dimethylisophthalio acid, dlmethylterephthalic acid, 
trimellltic acid and anhydride thereof, pyromellitlc acid 
and anhydride thereof, and the like. The examples of the 
linear-chain saturated dibasic acid (c) represented by. the 
general formula HOOC ( CH 3 ) n COOH include succinic acid (and 
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anhydride thereof), adipic acid, pimelic acid, azelaic acid, 
sebacic acid, brasylic acid, and tfee like. 

On the other hand, the alcohol component of the 
oil-free polyester is not so limited and may be those that 
are commonly used in the prior art for producing a polyester. 
For example, ethylene glycol, dlethylene glycol, propylene 
glycol, neopentyl glycol, 1,2-butylene glycol, 1,3-butylene 
glycol, 2,3-butylene glycol, 1,4-butylene glycol, 1,6- 
hexanediol , 1,5 -pent anedlol , 1 , 6 -hexanedlol , 2,5 -hexanedlol , 
trimethylolethane, trimethylolpropane, glycerin, pentaeryth- 
ritol, dipentaerythritol, dlglycerin, sorbitol ester diol 
204 (manufactured by Union Carbide Corporation (U.S.)), trl- 
cyclodecanedimethanol, 1, 4-cyclohexanedimethanol, and the 
like, are contemplated. 

The oil-free polyester to be a substrate resin of 
a silicone -modif ied polyester can be produced by a common 
condensation polymerization of the saturated alicyclic poly- 
basic acid (a) and the aromatic polybasic acid (b), and op- 
tionally . the linear-chain saturated dibasic acid (c), with 
at least one of the above-listed alcohols. In this process, 
the molecular weight may be adjusted by using, for example, 
benzoic acid, p-t-butyl benzoic acid, methyl benzoate, or 
the like, as a terminal blocking agent. The reaction ratio 
between the polybasic component and the alcohol component Is 
adjusted so that the hydroxyl value of the obtained oil-free 
polyester is 60-200, and preferably 80-150. 

The silicone resin used in the present invention 
/to modify the substrate polyester is an organopolyslloxane 
resin having a number average molecular weight of about 500 
to about 2000 which is represented by the following unit 
formula : 

ft 
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yhppe ^R denotes .a monovalent -organic group which 
binds to silicon via carbon- silicon bond, R' denotes hydro- 
gen, an alkyl group or an aryl group of C a -C 2 o. In the above 
formula, each of n and m is a number less than or equal to 4, 
and n+m has to be less than or equal to 4. 

The silicone resin used in the present invention 
preferably includes, in each molecule, two or more of the 
reactive group such as a hydroxy 1 group or an alkoxy group 
represented by (OR') in the above formula. Such a silicone 
resin Includes Z-6018 (manufactured by Dow Corning, molecu- 
lar weight: 1600, a definition of R represented by For- 
mula I) 

]> h 

tR denotes CH 3 or ], and 

Z-6188 (manufactured by Dow Corning, molecular weight: 650, 
a definition of R represented by Formula II) 

* & R R 

I I I | 

til,' rormur^JE 

R OCR, R j? 

[R denotes CH 3 or ], as well as 

Sylkyd 50, DC-3037 (manufactured by Dow Corning), KR-216, 
KR-218, KSP-1 (manufactured by Shinetsu Silicone), TSR-160, 
JPSR-165 (manufactured by Toshiba), SH5050, SH6018, SH6188 
(manufactured by Toray Silicone), and the like. 



When producing a silicone-modified polyester- by 
modifying a substrate polyester with a silicone resin ac- 
cording to the present invention, the amount of the silicone 
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resin to be used is, in terms of the ratio between the sub- 
strate polyester and the silicqiie resin/ 3-25 par£s by 
weight for 97-75 parts by weight of the substrate polyester, 
and preferably 7-18 parts by weight for 93-82 parts by 
weight of the substrate polyester. When the content of the 
silicone resin is 3 parts by weight or less, the pigment 
dispersibillty, which is an advantage, of the silicone- 
modlfied polyester, decreases, thereby causing deficiencies 
such as blurring of the application surface, and reducing 
the application workability, e.g., repelling is likely to 
occur. On the other hand, when the content of the silicone 
resin is 25 parts by weight or more, the resin cost becomes 
high, and the alkali resistance and the curing property de- 
crease, thereby losing its suitability as a topcoat paint. 

The slllcone-modif ied polyester used in the pre- 
sent invention can be produced by using a method which Is 
per se known in the art to copolymerlze the substrate poly- 
ester and the silicone resin at the above-described ratio. 
The reaction is suitably performed in the presence or ab- 
sence of a solvent by heating the materials to a temperature 
of 200°C or less, and preferably 150°C or less. As the sol- 
vent used herein, a solvent which is commonly -used In a 
paint such as aromatic solvents , esters, ketones, petroleums, 
or the like, may be selected in view of the relationship be- 
tween the boiling point thereof and the oo- condensation re- 
action temperature. An alcohol solvent is not preferred be- 
cause it reduces the rate of the co-condensation reaction. 
It is preferred to use a condensation catalyst in order to 
promote the co-condensation reaction. The condensation 
-catalyst used herein may be iron octenoate, zinc octenoate, 
potassium hydroxide, p-toluenesulf onic acid, tin(II) octe- 
noate, tetraalkyl titanate, hydrochloric acid, phosphoric 
acid, a higher fatty acid, maleic anhydride, or the like. 
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The present invention significantly improves the 
application property by using -as a topcoat paint resin a 
silicone-modifled polyester which is obtained by modifying a 
particular polyester with a small amount of silicone resin 
(3-25 wt%) as described above. The application property as 
used herein refers to an Increased bubbling and/or running 
critical thickness as the applied film is cured by heating, 
and to a property of preventing repelling and/or indentation 
when a heterologous dust (e.g., amino-alkyd resin paint, or 
an amino -acrylic resin paint) is put on an uncured applied 
film before the heat-drying process. The silicone modifica- 
tion also has other advantages, associated with the above 
advantages, e.g., an increase in the dispersibility of a 
pigment, an Increase in the compatibility and solubility 
with a solvent and thus an increase in the solid, component 
concentration in the spray application. Moreover, with the 
topcoa t t paint of the present invention, the gloss and the 
vividness of the applied film are much better than those of 
a conventional oil-free polyester topcoat paint. Such ad- 
vantages are achieved only by using a resin obtained by 
modifying a polyester having a particular composition dis- 
closed herein with an amount of silicone in the range of 3- 
25 wt%. The topcoat paint of the present invention is espe- 
cially desirable as a topcoat paint for automobiles. When a 
polyester having a composition other than those specified 
herein is modified with a silicone, there would only ba lit- 
tle improvement In the application property, and a suffi- 
cient practicability as a topcoat paint for automobiles can- 
not be obtained. 

/ The amino -aldehyde resin used in the present In- 

vention as the crosslinking component (B) may be any of most 
amino -aldehyde resins commonly used as a paint, and the ami- 
no component thereof may be melamlne, urea, ben zoguan amine, 
acetoguanamlne, steroguanamlne, splroguanamine, or the like. 
In view of the weather resistance, the most preferred resin 
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is a melamine formaldehyde resin. A common curing catalyst 
may be added to such an amlno-aldehyde resin in order ~Xo 
lower the curing temperature. 

The block-type polylsocyanate may be produced by 
turning yellowing -free polylsocyanate into a block-type 
polylsocyanate with a common blocking agent such as, for ex- 
ample, an aliphatic or aromatic monoalcohol, phenol, oxlme, 
or caprolactam. For example, Takenate B-815N (manufactured 
by Takeda Chemical Industries, Co., Ltd.), Takenate B-640N 
(manufactured by Takeda Chemical Industries, Co., Ltd.), Ad- 
duet B1065 (Veba Chemie (Germany)), or ADDITOL VXL-80 (manu- 
factured by Hoechst Japan Ltd.) may be used. When such a 
block-type polylsocyanate is used, a catalyst for facilitat- 
ing the dissociation of a blocking agent may be optionally 
added. 

The above-described amlno-aldehyde resin and the 
block-type polylsocyanate may be used alone or in combina- 
tion. 

The binder component composition in the paint com- 
position of the present Invention needs to be in- the range 
of 90/10-60/40 in terms of the weight ratio between the 
silicone -modified polyester and the amino -aldehyde resin 
and/ or block- type polylsocyanate. When the content of the 
amlno-aldehyde resin and/or blook-type polylsocyanate as a 
cros slinking agent is below this range, the curing will be 
insufficient, thereby lowering the weather resistance, the 
hardness of the applied film, the solvent resistance, and 
,the like. When the content of the crosslinklng agent is 
above this range, the applied film will be brittle. 

While the pigment concentration of the paint com- 
position of the present invention may be 100 PHR or less, 
the concentration is typically required to be 3 PHR or more 
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in order to completely cover an underlying layer with a 
thickness (about 20-50 fi) which is commonly -employed with a 
topcoat paint for automobile bodies, or the like. When the 
concentration is 100 PHR or more, the weather resistance 
will be on the same level as that of an amino -alkyd resin 
topcoat paint, thereby detracting from the advantages of the 
present invention . 

The paint composition of the present invention has 
a good waxing resistance before and after exposure and has a 
particularly desirable waxing resistance in the case where 
paint contains a large amount of coloring pigment. The ef- 
fects of the present invention are particularly pronounced 
when the weight ratio of the coloring pigment/titanium white 
pigment in the pigment is in the range of 100/0-30/70, and 
preferably 100/0-60/40. 

An automobile body can be painted with a paint 
composition of the present invention as follows. First, a 
paint is produced by a common method by mixing a binder com- 
ponent consisting of the slllcone-modlf led polyester compo- 
nent (A) and the crosslinking component (B) with a commonly 
used coloring pigment, and optionally an additive; The pro- 
duced paint is adjusted by a dilution solvent so that the 
paint viscosity Is 20-30 sec as measured with a Ford cup 
No. 4 (20°C). Then, the paint is applied on a painting sub- 
strate having a first coat, and optionally a second coat, 
applied thereon so that the applied film after being dried 
has a thickness of about 20-60 ji. The application method 
may be a common air spray method, an airless spray method, 
.electrostatic application method, or the like. Then, the 
applied paint is left standing at room temperature for a few 
minutes, after which it is heated to 80-160°C for 20-40 min, 
thereby obtaining a topcoat . 
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The silicone-modif ied polyester topcoat paint com- 
position of the present Invention -has -a level of performance 
comparable to that of an amino-alkyd reein paint, which is 
most commonly used as a topcoat for automobiles, in terms of 
the application property, the pigment dlspersibility, the 
appearance of the applied film, the mechanical properties, 
the chemical resistance and the solvent resistance of the 
applied film, among other properties required for a topcoat 
on an automobile. For the weak points of an amino-alkyd 
resin paint, i.e., the weather resistance for low pigment 
concentration ranges (the gloss retention) and the waxing 
resistance before and after exposure, the paint composition 
of the present Invention is much better than an amino-alkyd 
resin paint. Moreover, the paint composition of the present 
Invention is also better than an amino-alkyd resin paint in 
terms of the interlayer adhesion. Furthermore, as compared 
to an amino-alkyd resin paint, the paint composition of th© 
present Invention is much superior in terms of. the weather 
resistance (the gloss retention), the Interlayer adhesion, 
the mechanical properties of the applied film. The paint 
composition of the present invention has a particularly de- 
sirable waxing resistance before and after exposure when 
used in a paint having a color which has a high chroma, e.g., 
dark green, dark maroon, or dark blue, which contains a 
large amount of a coloring pigment. 

As described above, the paint composition of the 
present invention is significantly desirable in terms of the 
application property, the weather resistance and the pigment 
dlspersibility . Therefore, beside automobile bodies, the 
paint composition of the present invention can be widely 
used in other household or industrial spray paints which are 
required to have a gloss in the applied film, the thick 
touch and the weather resistance. 
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The present invention will now be described by way 
of examples-. -In the examples, "parts-" -and -denote "parts 
by weight" and M wt%" unless otherwise noted. 

Production Example 1 

Production of oil-free polyester resin solution A 

53.9 parts (0.35 mol) of . hexahydrophthallc anhy- 
dride, 58.1 parts (0.35 mol) of lsophthalic acid, 29.2 parts 
(0.2 mol) of adiplc acid, 40.8 parts (0.3 mol) of trimethy- 
lolpropane, and 73.5 parts (0.7 mol) of neopentyl glycol are 
charged into a reaction chamber equipped with a heating de- 
vice, a stirrer, a reflux device, a water separator, a rec- 
tifier and a thermometer, and heated. When the materials 
are melted so that they can be stirred, stirring is started, 
and the reaction chamber temperature is raised to 230°C. 
Herein, from 160°C to 230°C, the temperature is raised at a 
uniform rate for 3 hours, and generated condensation water 
is distilled out of the system. 

When the temperature reaches 230°C, the tempera- 
ture is kept constant and stirring is continued for 2 hours. 
Thereafter, xylol is added to the reaction chamber, and the 
reaction is switched to a condensation in the presence of a 
solvent, letting the reaction continue. When the acid value 
reaches 7, the reaction is terminated and the reaction cham- 
ber is cooled down. After the cooling, 100.6 parts of Su- 
wazol #1500 (manufactured by Maruzen Sekiyu Kagaku) and 
43.1 parts of cellosolve acetate were added to produce an 
oil-free polyester solution A. The oil-free polyester solu- 
tion A had a solid component concentration of 60.0%, a var- 
nish viscosity of V (Gardner viscosity, 25°C), an acid valu© 
of 7.0, and a hydroxyl value of 122. 

Production Examples 2-10 

Production of oil-free polyester resin solutions B-J 
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Using the material components as shown in Table 1, 
oil-free polyester resin solutions a,-J jtfere produced in a 
manner similar to that of Production Example 1. The varnish 
characteristic values of the solutions are shown in Table 1. 
The resin solutions A-F are used in the examples of the pre- 
sent invention, and solutions G-J are used in comparative 
examples. 
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Production Example 11 

Production of silicone polyes-te-r resin solution K 

150.0 parts (solid component: 90) of the oil-free 
polyester resin solution A, 11.2 parts (solid component t 10) 
of silicone intermediate SH6188 (a silicone resin represent- 
ed by Formula I above, manufactured by Toray Silicone), and 
TPT (A-l) (tetraisopropyl titanate, manufactured by Nippon 
Soda Co., Ltd.) as a condensation catalyst are charged into 
a reaction chamber equipped" with a heating device, a stirrer, 
a water separator, and a thermometer, and heated while being 
stirred. When the reaction temperature reaches 140 C C, the 
temperature is kept constant. Generated methanol is dis- 
tilled out of the system. The reaction product is applied 
in a thin layer on a glass plate, and forcibly dried (130°C 
x 20 min). Both before the drying and after the drying, the 
reaction is continued until the resin is completely dis- 
solved and beoomes clear. At a point of time the resin is 
clear and the Gardner bubble viscosity is 4 sample or more 
higher than the initial viscosity (after cold mixing), the 
reaction is terminated and the reaction chamber is cooled 
down. After the cooling, 5 PHR of n-butanol and a mixed 
solvent of Suwazol #1500/cellosolve acetate-70/30 were added, 
and the solid component concentration is adjusted to 60%. 
The silicone polyester resin solution K had a solid compo- 
nent concentration of 59.8% and a varnish viscosity of X 
(Gardner viscosity, 25°C). 

Production Examples 12-22 

Silicone polyester resin solutions L-V were pro- 
duced in a manner similar to that of Production Example 11 
based on the resin contents shown in Table 2. The varnish 
characteristic values of the solutions are shown in Table 2. 
The resin solutions K-Q, U and V are used in the examples of 
the present invention, and the resin solutions R-T are used 
in the comparative examples. When producing silicone poly- 
ester solutions M and P, 11.4 parts of DC-3037 (a silicone 
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resin represented by Formula II above, manufactured by Dow 
Corning) is charged Instead of 11.2 j>arts of ^slllcpne in±er- 
mediate SH6188. Thereafter, the silicone polyester solu- 
tions M and P are produced in a manner similar to that of 
Production Example 11. 
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Production Example 23 

Production of alkyd resin solution W 

An alkyd resin solution W was produced in a manner 
similar to that of Production Example 1. The resin composi- 
tion was as follows: phthalic anhydride 133.2 parts 
(0.9 mol), trlmethylolpropane 136 parts (1.0 mol), coconut 
oil fatty acid 105 parts (0.5 mol). The resin solution had 
a solid component concentration of 60. 3% , a varnish viscos- 
ity of P, a resin acid value of 7.0, and a resin hydroxyl 
value of 105. The varnish solvent is xylol/isobutanol=60/40 . 

Production Example 24 

Production of acrylic resin solution X 

An acrylic resin solution X having the following 
composition was prepared using azobisisobutyronitrile as a 
condensation catalyst. The acrylic resin solution X had a 
solid component concentration of 50.0%, a varnish viscosity 
of T (Gardner viscosity, 25°C), and a resin acid value of 
15.4. The varnish solvent is xylol/n-butanol-80/20. 

Composition of acrvlin resin solution X 

styrene 30 parts 

n-butyl methacrylate 30 parts 

n -butyl acrylate 20 parts 

2-hydroxyethyl methacrylate 18 parts 

acrylic acid 2 parts 

[Preparation of painting substrate] 

A polybutadlehe electrodeposition paint is applied 
by using an electrodeposition coating method onto a door 
part of an automobile body, which has been subjected to a 
zinc phosphate treatment so that the thickness of the film 
after being dried is 20 and baked at 170°C for 20 minutes. 
Then, the application surface is polished with a #400 sand- 
paper, and then the surface is wiped off using a gauze 
dampened with petroleum benzin, thereby degreaslng the sur- 
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face. Thereafter, an amino-alkyd resin intermediate paint 
for automobiles is applied so -that the thickness of the film 
after being dried is 25 \x, and baked at 140°C for 30 mln. 
Then, the application surfaae is wet -sanded with a #400 
sandpaper, drained/ dried, and the application surface is 
wiped off using petroleum benzin, thereby obtaining the 
painted substrates of the examples of the present invention 
and those of the comparative examples. 

Example 1 

Using the silicone-modif led polyester resin solu- 
tion K obtained in Production Example 11 above, a maroon 
color topcoat paint having the following composition was 
produced by ball mill dispersion. 

60% silicone-modif led polyester 117 parts 

resin solution K 

60% Yuban 28SE (see Note 1) 50 parts 

Perindo Maroon R-6422 (see Note 2) 10 parts 

Toda Color KN-0 (see Note 3) 1 parts 

NeO Spectra Beads AG (see Note 4) 0.3 part 

(Note 1) a melamine resin manufactured by Mitsui Toatsu Ka- 
gaku 

(Note 2) Maroon organic pigment manufactured by Bayer (Ger- 
many) 

(Note 3) Iron Oxide Red manufactured by Toda Kogyo 

(Note 4) Carbon black manufactured by Columbia Carbon (U.S;) 



0.05 PHR of Modaflow (manufactured by Monsanto) 
and 0.01 PHR of silicone oil KP-323 (manufactured by Shinet- 
pu Kagakusha) were added to the paint as an application sur- 
face conditioner. 

The obtained paints were diluted to a viscosity of 
25 sec (Ford cup No. 4, 20°C) by using a mixed solvent of 
Sukuzol #1500/xylol/butyl aoetate/n-butanol-30/20/30/20 . 
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The diluted paint was air- sprayed on a painting substrate 
prepared in advance so that -the thickness -of the film after 
being dried is 30 m-/ and left standing at room temperature 
for 10 min. Then, the sprayed paint was baked for 30 min at 
a temperature of.l40°C by using an electric hot air dryer. 
The test results for the resultant painted plate are shown 
In Table 4. 

Examples 2-12, Comparative Example 1-7 

Using each of the silioone-modlf led polyesters ob- 
tained in the production examples above, a paint was pro- 
duced in a manner similar to that of Example 1 based on the 
paint composition shown in Table 3 . The produced paint was 
applied on a painting substrate. 

The test results are shown in Table 4. 



Table 3 



No. 


Composition 


Example 2 


,60% silicone-modif led polyester 117 parts 
resin solution K 

60% Yuban 28SS 50 
Titanium White JR-602 ' 40 
(Manufactured by Teikoku Kako) 


Example 3 


60% slllcone-modlf led polyester 117 parts 
resin solution L 

60% Yuban 28SE 50 
phthalocyanlne green GBN 15 
(Manufactured by ICI (U.K.). Green organic pigment) 
Toda Color KN-0 3 
NeO Spectra Beads AG 0.2 


Example 4 


60% Billcone-modif led polyester 125 parts 
resin solution M 

60% Yuban 285E 42 
Cyanin Blue-5023A a 
(pigment manufactured by Dalnlppon Ink Kagaku Kogyo) 
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Titanium White JR-602 


5 


Ex&mple 


5 


,60% silicone -modified .polyester 


117 parts 






resin solution M 








60% Yuban 28SE 


42 






Takenate B-815N 


8.3 






(Manufactured by Takeda Chemical 


Industries , Co. , Ltd. , 






block type polyisoeyanate, solid 


component: 60%) 






Formate TK-1 


0.1 






(Manufactured by Takeda Chemical 


Industries, Co., Ltd., 






dissociation catalyst for block type polyisocyanate) 






Perindo Maroon R-6422 


10 






Toda Color KN-0 


1 






NeO Spectra Beads AG 


0.3 


Example 


6 


60% slllcone-modlf led polyester 


117 parts 






resin solution N 








60% Yuban 28SE 


50 






Perindo Maroon R-6422 


10 






Toda Color KN-0 


1 






NeO Speotra Beads AG 


0.3 


Example 


7 


60% silicone -modified polyester 


117 part 8 






resin solution O 








60% Yuban 28SE 


42 






ADDITOL VXL-80 


* 5 






(manufactured by Hoechst Japan Ltd., block type polyiso- 






cyanate) 








Perindo Maroon R'6422 


10 






Toda Color KN-0 


1 






NeO Spectra Beads AG 


0.3 


Example 


8 


60% silicone -modif ied polyester 


117 parts 






resin solution 0 




i 




60% Yuban 26SE 


42 






ADDITOL VXL-80 


5 






phthalooyanine green GBN 


15 






Toda Color KN-0 


1 






NeO Spectra Beads AG 


0.3 


Example 


9 


60% slllcone-modlf ied polyester 


106 parts 
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resin solution P 

60% Yuban 2&se so 

Takenate B-815N g m 3 
Formate TK-1 0 ,1 
Cyanin Blue 5023A e 
Titanium White JR-602 5 


Example 10 


60% eilieone -modified polyester 117 parts 
resin solution U 

60% Vuban 28SE 50 
Perindo Maroon R-6422 10 
Toda Color KN-0 1 
KeO Spectra Beads AG q.3 


Example 11 


60% silicone-modified polyester 117 parts 
resin solution V 

60% Vuban 2 6 BE 50 
Perindo Maroon R*6422 10 
Toda Color KN-0 1 
NeO Spectra Beads AG 0.3 


Example 12 


60% silicone-modified polyester 117 parts 
resin solution 0 

60% Yuban 28SE 50 
Perindo Maroon R-6422 10 
Toda Color KN-0 * 1 
NeO Spectra Beads AG o.3 


Comparative 
Example 1 


60% polyester resin solution A 117 parts 
60% Yuban 28SE 50 
Perindo Maroon R*6422 10 
Toda Color KN-0 1 
NeO Spectra Beads AG 0.3 


Comparative 
Example 2 


60% silicone-modified polyester 117 parts 
resin solution R 

60% Yuban 28SE SO 
Perindo Maroon R-6422 10 
Toda Color KN-0 1 
NeO Spectra Beads AG 0.3 


comparative 


60% silicone-modified polyester 117 parts 
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Example 3 


resin solution S 
• 60% Yuban 26SE 50 
Perlndo Maroon R-6422 ^0 
Toda Color KN-0 i 
NeO Spectra Beads AG o.3 


Comparative 
Example 4 


60% silicone-modified polyester 117 parte 
resin solution T 

60% Yuban 28SE 50 
Perlndo Maroon R*6422 in 
Toda Color KN-0 1 
NeO Spectra Beads AG o.3 


Comparative 
Example 5 


60% al)cyd resin solution W 117 parts 
60% Yuban 28SE 50 
Perlndo Maroon R-6422 10 
Toda Color KN-0 . 1 
NeO Snectra noa^o kg a <» 


Comparative 
Example 6 


60% alJcyd resin solution W ai7 parte 
60% Yuban 28SE 42 
TaJcenate B-815N a. 3 
Formate TK-1 o.l 
Perlndo Maroon R'6422 10 
Toda Color KN-0 1 
NeO Spectra Beads AG 0.3 


Comparative 
Example 7 


50% acrylia resin solution L 140 parts 
60% Yuban 28SE 50 
Perlndo Maroon R'6422 10 
Toda Color KN-0 1 
NeO Spectra Beads AG 0.3 
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(Note 1) The finish appearance was evaluated in terms of the 
ttiick touch baaed ^on the following criteria. 

©: Very good 

Oz Good 

©: Fair 

A: Poor 

X : very poor 

(Note 2) Gasoline wiping resistance: A gauze was dampened 
with Nlssefci Silver Gasoline, and the application surface 
was strongly rubbed with the gauze over a length of 10 cm 
for 8 reciprocations, after which the application surface 
was observed. Those having substantially no scratch or 
gloss blurring on the application surface were considered as 
"good". 

(Note 3) Acid resistance! 0.5 cc of 10% sulfuric acid was 
dropped onto the application surface, and left standing at 
20°C, 75 %RH for 48 hours. Then, the application surface 
was washed with water, and observed. 

(Note 4) Waxing resistance: A small amount of a car wax 
"Soft 99 Hanneri" (manufactured by Nitto Kagaku) was applied 
on a piece of white flannel cloth, and the application sur- 
face was strongly rubbed with the cloth by using the index 
finger over a length of 10 cm for 10 reciprocations. There- 
after, the wax remaining on the application surf ace was re- 
moved with a new piece of flannel cloth, and then the appli- 
cation surface was observed. The gloss burring and scratch 
on the application surface and the degree of coloring of the 
Khlte flannel cloth were comprehensively evaluated based on 
the following criteria. 

O: No gloss burring or scratch on application surface 
and no coloring of flannel cloth 



49 



SHUSAKU YAMAMOTO 
Re: Validity Searches for U.S. Patent No. 5,066,720 

O: Substantially no gloss burring or scratch on appli- 
cation surface and .substantially no ooiorAng of flannel 
cloth 

0~t Slightly poorer than O but better than © 

@: Slight gloss burring and/or scratch on application 
surfaoe and slight coloring of flannel cloth, observed 
(threshold for practical use) 

A: Considerable gloss burring and/ or scratch on appli- 
cation surface and considerable coloring of flannel cloth 

x : Significant gloss burring and/ or scratch on appli- 
cation surface and significant coloring of flannel cloth 

(Note 5) The painted plates produced in the examples and the 
comparative examples are further over-baked at 160°C for 
90 min, and then the respective topcoat paints are sprayed 
and baked at 120 c c for 30 min (Each topcoat paint is over- 
ooated with the same topcoat paint). Thereafter, the appli- 
cation surface is scratched with a cross cut using a razor, 
and a peeling test is performed with a cellophane tape. The 
over-coated films which do not peel from each other are 
marked with O , and those which peel from each other are 
marked with X . 

(Note 6) Dust repelling resistance: Paints used in the exam- 
ples and the comparative examples are air-sprayed onto a 
painting substrate, and left standing at room temperature 
for 3 min. Thereafter, an amlno-alkyd resin topcoat paint 
for automobiles in the form of mist is sprayed onto the 
painting substrate. After standing for 10 min, the paint is 
baked at 140°C for 30 min, and the state of the mist paint 
pn the application surfaoe was evaluated. 

O : Paint is cured while remaining the form of fine 
mist as applied. The application surface appears normal. 

©t Mist pattern is spread. 

At Mist portion is Indented. 
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X * Mist paint is spread and repelled all over the ap- 
plication surface. 

(Note 7) Bubbling critical thickness: Each of the paints 
used in the examples and the comparative examples is applied 
at a discharge rate of 200 cc/mln onto a" horizontal painting 
substrate with a thickness gradient such that the thickness 
of the film after being dried gradually increases from the 
left-hand side of the painted plate to the right-hand side 
thereof, and left standing at room temperature for 10 min. 
Thereafter, the applied paint is baked at a temperature of 
140°C for 30 min by using an electric hot air dryer. The 
thickness of the location of the application surface at 
which a significant level of bubbling starts to appear is 
measured as the- bubbling critical thickness. 

(Note 8) Running critical thickness : Each of the paints used 
in the examples and the comparative examples is applied in a 
manner as described in (Note 7) onto an inclined painting 
substrate with a thickness gradient. The painting substrate 
is provided with holes having a diameter of 6-8 mm in ad- 
vance. After the application, the applied paint is left 
standing for 10 min with the painting substrate- being in- 
clined, and baked at a temperature 140 e C for 30 min by using 
an electric hot air dryer. The inclination angle of the 
painting substrate needs to be kept at 60° or more with re- 
spect to the horizontal plane until the end of the evalua- 
tion. After drying, the thickness of the location of the 
application surface around the hole portion at which running 
starts to appear is measured as the running critical thick- 
ness. 

Examples 1-12 are silicone polyester topcoat paint 
compositions of the present invention, and each of them. ex- 
hibits a good property in each test. Comparative Example 1 
is a case where an unmodified oil-free polyester is used. 
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and is slightly poorer In .terms of the application property, 
e.g., the dust repelling resistance, the bubbling critical 
thickness and the running critical thickness, as compared to 
a silicone -modified polyester. Comparative Example 2 uses 
an oil-free polyester resin whose hydroxyl value is less 
than 60. Therefore, the curing is insufficient, whereby the 
paint is inferior in terms of the hardness, the gasoline 
wiping resistance, the shock resistance, the waxing resis- 
tance, etc. Comparative Example 3 is a case where the con- 
tent of the aromatic polybasic acid (lsophthalic acid) in 
the polybasic acid component of an oil-free polyester resin 
is over 55 mol%. Comparative Example 3 has deficiencies in 
the appearance of the application surface, e.g., insuffi- 
cient gloss, and insufficient luster, due to the poor com- 
patibility with the amino -aldehyde resin. Comparative Exam- 
ple 4 is an example - where an oil-free polyester resin whose 
hydroxyl value is 200 or more is modified with a silicone, 
and has deficiencies as those in Comparative Example 3. 
Comparative Example 4 is also inferior in terms of the dust 
repelling resistance, the bubbling critical thickness, etc. 
This appears to be because of the insufficient pigment dis- 
perslbillty, the insufficient compatibility, the surface 
hardening (skinning), etc., which are due to the high polar- 
ity of the resin. Each of Comparative Examples 5 and 6 is 
an example where an alkyd resin is used, and inferior in 
terms of the waxing resistance before and after exposure, 
the interlayer adhesion, and the gloss retention in the pro- 
moted weather resistance test. Comparative Example 7 is an 
example where an acrylic resin is used, and the thick touch 
on the application surface is insufficient. Comparative Ex- 
r ample 7 is inferior in terms of the waxing resistance, the 
interlayer adhesion, the bubbling critical thickness, the 
running critical thickness, etc. It is evident from the ab- 
ove that the sllicone-modlf led polyester topcoat paint com- 
position of the present invention has a very desirable per- 
formance. 
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